Acute treatment with diphenyl diselenide inhibits glutamate uptake into rat hippocampal slices and modifies glutamate transporters, SNAP-25, and GFAP immunocontent.
Diphenyl diselenide (PhSe)(2) is a selenium organic compound that has been described to inhibit glutamate binding at synaptic membranes and uptake into cortical slices, but there are no studies about its effects on glutamate transporters and related synaptic proteins. Hippocampal slices from rats treated acutely with (PhSe)(2) (1, 10, and 100 mg/kg, oral route) were evaluated on glutamate uptake, redox state, the immunocontent of glial (glutamate/aspartate transporter [GLAST] and glutamate transporter type I [GLT1]), neuronal (excitatory amino acid carrier 1 [EAAC1]), and vesicular (vesicular glutamate transporter 1 [VGLUT1]) glutamate transporters. Besides, cell viability was evaluated by glial fibrillar acid protein (GFAP) and synaptosomal-associated protein 25 (SNAP-25) immunocontent and 4', 6-diamidino-2-phenylindole (DAPI) and Fluoro Jade C staining. Hippocampal slices from rats treated with (PhSe)(2) exhibited a nondose-dependent inhibition of glutamate uptake (53, 38, and 45%, respectively). All doses increased EAAC1, decreased SNAP-25, did not modify GLT1 immunocontent, and there was no evidence of oxidative stress. (PhSe)(2) (100 mg/kg) increased 32% GLAST, decreased 34% VGLUT1, and 21% GFAP immunocontent. Besides, (PhSe)(2) (100 mg/kg) decreased by 25% GFAP-stained astrocytes and 27% DAPI-stained cells in the CA1 subfield. Our results suggest that the increase of EAAC1 and GLAST immunocontent by (PhSe)(2) might be a compensatory mechanism by surviving cells in order to reduce extracellular glutamate levels, avoiding possible neurotoxic effects. The impairment of glutamate uptake by the highest dose of (PhSe)(2) seems to be related to a decrease on VGLUT1, SNAP-25, and damage to astrocytes. Since there were no signs of oxidative stress, our findings revealed that depending on the dose, acute administration of (PhSe)(2) causes modifications in important synaptic-related proteins and damage to the astrocytes, and these events must be taken into account in its pharmacological properties.